storing\, the first image; 

picking up a second pattern that is also formed on 
^ the substrate so as to have naturally the same shape as the 
'^^^ first pattern, thereby^ producing a second image; 
^ aligning the i^ored first image and the second image 

with an accuracy of one pixel unit; 

performing localXgradation conversion of at least 
one of the stored first imag'^e and the second image to locally 
match a brightness of the f irs^t image with a brightness of the 
second image ; and 

comparing the first and\ second images aligned and 
-'^2l>'^ locally matched in brightness to d^ect a defect of the 
patterns. 

2. (Amended) A method according to claum 1, wherexn the step 
of performing local gradation conversion of at least one of 
the stored first image and the second imageVto locally match 
the brightness of the first image with the brightness of the 



second image is performed by means of a /IJ^ear^onver 
having a gain and an offset so that the brightness of the 
first image can be made substantially equal to th^brightness 
of the seco nd ima ge-,-= ~ 



■■^J\ — 4. (Amended) A method according to claim 1, wherein a 

"^^^^^ surface of the substrate is covered with an optically 
transparent film; and 
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wherein a surface o^x^the optically transparent film 
is processed to be flat. 

5. (Amended) A method according to claim 1, wherein the step 
of picking up the first pattern and the step of picking up the 
second pattern are performed opticallyS 



6. (Amended) A method according to claidi 1, wherein the step 
of picking up the first pattern and the step^ of picking up the 
second pattern are performed by use of an ele>5tron beam. 



7. (Am^ided) A method of inspecting a pattern, comprising 
the steps of : 

picking up a first pattern formed on a substrate to 
produce a first image; 

storing the first image; 

picking up a second patter that is formed on l^hc 
substrate so as to have naturally the ^ame shape as the first 
pattern, thereby producing a second image; 

performing local gradation conversion of at least 
one of the stored first image and the secoi^d image and 
aligning the stored ^f irst image and the secdnd image with an 
accuracy o^ one pixel un^J^, and then comparing the first and 
second images td^detect^ a defect and to obtain \features of the 
detected defect; and 

displaying information of the features \t the 
detected defect on a screen. 
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8. (Amended) A method \t inspecting a pattern, comprising 
the steps of : 

comparing a first\ image produced by picking up a 
first pattern formed on a suBs^strate and a second image 
produced by picking up a secori^ pattern that is formed on 
substrate so as to have naturall^y the same shape as the first 
pattern after at least one of thA first image and the second 
image has been subjected to local gradation conversion and the 
first image and the second image hav\e been aligned with an 
accuracy of/6ne pixel unl^t, thereby extracting defects to be 
proposed, and^^obtadning certainty inf orurtiation of the extracted 
proposed defects; 

detecting a true defect from th^ extracted proposed 
defects; and 

producing information of the detected true defect, 



9. (Amended) A method \ccording to claim 8, wherein the 
certainty information of tt^e extracted proposed defects is 
formed of a degree of incons\stency^_feetween the first and 
second images that results from comparing the first and second 
images, /and a re: 



lia^^i^y of theNdegree^f inconsistency. 



10. (Amended) A method accordirt^tdv, claim 8, wherein the 
certainty information of the extracted "proposed defects is 
information produced based on at least^'on"^ of a brightness, a 
local contrast, and a local average of each\of the first and 
second images . 
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11. (Amended) A method according to claim 8, further 
comprising the steps df: 

storing the f^irst image produced by picking up the 
first pattern; 

aligning the stoVed first image and the second image 
produced by picking up the second pattern with an accuracy of 
one pixel unit; and 

tion converlsion of at least 
the sec^zmd image to correct 
brightness values of the at leas^t \)ne^f the stored first 
image and the second image; 

wherein the comparing step ^ncludes the step of 
comparing the aligned first and second N^mages , at least one of 
which has brightness values which have b^en corrected by 
performing local gradation conversion, to ^etect defects 
including the proposed defects. 



performing local gra 
one of the stored first imageXan 



:cb 



12. (Amended) A method according to claim 11, wherein the 
step of aligning the stored first image and the second image 
is performed for each of a plurality of pixels of the stored 
first image and the second image. 



13. (Amended) A method according to claim 8, wherein the 
substrate is a semiconductor wafer; 

wherein the semiconductor waf4r has a surface 
covered with an optically transparent filJia; and 



5 



wherein a surface of tke optically transparent film 
is processed to be flat. \ 

\ 

14. (Am^ided) A method according to^ claim 11, wherein the 
step of performing local gradation conversion of at least one 
of the stored first image and the second\image is performed 
within each of a plurality of local areas Ve the at least one 
of the stored first image and the second ima^e. 

15. (Amended) An apparat^ for inspecting defects of 
patterns, comprising: \ 

image pick-up means \or picking up a first p^tern 

\ . 
formed on a substrate and a second pattern that is ^also^/f ormed 

on the substrate so as to have naturally the same shape as the 

first pattern, thereby producing a Jiirst image of the first 

pattern and a second image of the seccmd pattern; 

storage means for storing they first image; 

alignment means for aligning the stored first image 
and the second image with an accuracy of o^e pixel unit; 

local gradation conversion means fG>r performing 
local gradation conversion to correct a brightness of at least 
one of the stored first image and the second im^ge; 

defect detection means for comparing th^^ aligned 
first and second images, at least one of which has 
brightness which has been corrected by the local gradation 
conversion means, thereby detecting defects of the patterns; 
and \ 
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output means f ofv^producing information of the 
CO^^^ defects of the patterns detected by the defect detection 
. meaiis-.-= — — — 



—17. (Ame*^ded) An apparatus according to claim 15, wherein 
the local gradation conversion means corrects brightness 
^ values of the at least one of the first and second images so 

-V^V as to locally match a brightness of the first imagewith a 
brightness of the secqnd^image-W perf orming a/linea^ 
conversion having a gaVin and anj^^set. 

18. (Amelided) An apparatus accordSing to claim 15, wherein 
the image pick-up means optically pi6;ks up the first pattern 
and the second pattern. 

19. (Am^fided) An apparatus according tdv claim 15, wherein 
the image pick-up means picks up^fehe^irst\pattern and the 
second pattern by use of an electroji^beam. 

20. (Am^ed) An apparatus according to claim^l5, wherein 
the output means displays on a^reen inf ormatior^ of a 
brightness, a local contrast ,/^a local average o^ the first 
and second images. \^ 

\ 

/ \ . 

21. (Amended) An apparatus according to claim 15, wherein 

the local gradatio^i_conversion means corrects the brightness 
of the a^^ast one of'the stored first image and the second 
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image after the alignment meanfe has aligned the storedjirst 
image and the second image with\he accuracy of(<^^Kl^pixel^ 
unit. 

22. (Am^ded) An apparat^ for inspecting defects of a 
plurality of patterns formedVon a substrate so as to have 
naturally the same shape, com^ising: 

table means on which Vhe substrate is placed, and 

which can be moved in an X-Y plane; 

image pick-up means for \)icking up the patterns of 
the substrate placed on the table m^ns to produce images of 
the patterns; 

proposed-defects extracting n^ans for processing the 
images of the patterns when the substrat\^ placed on the table 
means is continuously moved after at least\one of the images 
of the patterns has been subjected to local Vradation 
conversion and the images of the patterns havls been aligned 
with an accuracy of one pixel unit, thereby extracting 
proposed defects of the patterns; 

defect detection means for detecting triie defects 
from the proposed defects of the patterns that have\been 
extracted by the proposed-defects extraction means; ^d 

output means for producing information of th^true 
defects detected by the defect detection means. 

23. (Am^ded) An apparatus a^ording to claim 22, wherein 
the proposed-defects extraction m^ns further estimates 




f the extracted proposed defects based 




average of the images of the patterns, 

24. (Airt^ded) An apparatuiv according to claim 22, further 
comprising: 

storage means for stewing the images of the patterns 
produced by the image pick-up means; 

alignment means for aligning the images of the 
patterns stored in the storage mean^and the images of the 
patterns-produced by the image pick-uk means with an accuracy 

of /one pixel unit; and 

local gradation correction mean's for correcting a 
brightness of at least one of the images aMgned by the 

alignment means; \ 

wherein the proposed-def ects extraction means 
extracts the proposed defects of the patterns fr^m the aligned 
images, at least one of which has a brightness which has been 
corrected by the local gradation conversion means, and 
estimates certainty information of the extracted proposed 
defects . 



25. (Amended) An apparatus according to claim 24, wherein^ 
the alignment means aligns the images of the patterns stored^ 
in the storage means and the images of the patterns produced 
by the image pick-up means with an accuracy of one pixel unit 
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within each of a plurality of small divisions of the images of 
the patterns. 

26. (Amended) An apparatus accordingVto claim 24, wherein 
the local gradation conversion means cotfirects a brightness of 
the at least one of the images aligned byVhe alignment means 
within each of a plurality of local areas oX the at least one 
of the images aligned by the alignment means. 



27. (Ameiided) An apparatu\ f or inspecting defects of 
patterns, comprising: \ 
^ image pick-up means for picking up a first pattern 

V formed on a substrate and a seco^ld pattern that is formed on 
/^^the^ubstrate so as to have naturally the same shape as the 
first pattern, thereby producing a first image of the first 
pattern and a second image of the secdnd pattern; 

storage means for storing theVirst image; 
defect detection means for correcting at least one 
of the stored first image and the second imi^e by at least 
performing local gradation conversion of at Ifeast one of the 
stored first image and the second image and allSgning the 
stored first image and the second image with an ^curacy of 
one pixel unit, comparing the first image and the \econd image 
to detect defects after the at least one of the storii^ first 
image and the second image has been corrected, and thdn 
estimating information of the detected defects; and \ 



10 




display meansVfor displaying on a screen the defects 
detected by the defect d^ection means, and the information of 
the detected defects. 

28. (Amelided) An apparatus according to claim 27, wherein 
said defect detection means includes: 

alignment means Vor aligning the stored first image 
and the second image with an\ accuracy of one pixel; and 

local gradation conWrsion means for performing 
local gradation conversion to correct a brightness of at least 
one of the stored first image and\^the second image; 

wherein the defect detection means compares the 
'^aligned first and second images, at least one of which has a 
brightness which has been corrected byVthe local gradation 
conversion means, thereby detecting the\defects. 



29. 



(Amended) An apparatus according to claim 27, wherein 



the image pick-up means optically picks up tHe first and 
second patterns. 



30. (AJjiinded) An apparatus according to claim 27S wherein 
the image pick-up means picks up the first and seco>id patterns 
j3y_jLLs.e_o£_an— je.lectr.on— beain-.-= 



Add new claims 31-36 as follows: 
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— 31. (New) A method Vccording to claim 1, wherein the local 
gradation conversion minatoizes a sum of squares of differences 
between the brightness of the first image and the brightness 
of the second image within ^ch of a plurality of local areas 
of the first image and the second image. 



32. (New) A method according \o claim 7, wherein the local 
gradation conversion minimizes a sum of squares of differences 
between a brightness of the first image and a brightness of 
the second image within each of a ply^rality of local areas of 
the first image and the second image, 

\ 

33. (itew) A method according to claim ^ wherein the local 
gradation conversion minimizes a sum of squares of differences 
between a brightness of the first image and ^ brightness of 
the second image within each of a plurality ok local areas of 
the first image and the second image. 



34. (l^ew) An apparatus according to claim 15, wherein the 
local gradation conversion minimizes a sum of squar^ of 
differences between a brightness of the first image afKi a 
brightness of the second image within each of a pluralr^y of 
local areas of the first image and the second image- 

35. (New) An apparatus according to claim 22, wherein the 
local gradation conversion minimizes a sum of squares of 
differences between a brightness of one of the images of the 
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patterns stored inVhe storage means and a brightness of one 
^ of the images of the\patterns produced by the image pick-up 



means within each of aS. plurality of local areas of the one of 
the images of the patteims stored in the storage means and the 
one of the images of the \^atterns produced by the image 
pick-up means. 

36. (N^) An apparatus according to claim 27, wherein the 
local gradation conversion miniin^izes a sum of squares of 
differences between a brightness es^f the first image and a 
brightness of the second image within each of a plurality of 
locaJ_arieas_QtJ:he_£irsJt_image__and_^^ 
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